ABSTRACT
INTRODUCTION
he worldwide movement toward Open Educational Resources (OER) is inspired by the powerful notion that the world's knowledge is a public good and that technology, in general, and the internet, in particular, offer an extraordinary opportunity to share, use, and reuse knowledge (Breck, 2007) . Other intuitions on which the OER movement is based are that it should be easy to collaborate, individuals should receive credit for their contributions, and concepts and ideas are linked in unexpected ways, not necessarily the simple linear forms presented in contemporary standard textbooks. Baraniuk and Burrus (2008) contend that OERs promise to fundamentally change the way authors, instructors, and students interact worldwide.
The potential benefits of OERs are widely recognised. These include, among others, cost reductions, widening participation in higher education by expanding access to non-traditional learners, promoting lifelong learning, bridging the gap between formal and informal learning and leveraging tax revenue by sharing knowledge (Hodgkinson-Williams, 2010). There is also the important consideration that the peer review process inherent to the process of opening up resources may result in improved teaching and learning materials.
In spite of the considerable challenges that the open educational movement faces, there seems to be growing confidence that this movement is set to reshape the higher education (HE) landscape (Carey, 2012; Duncan, 2012) . Perhaps the single most formidable challenge retarding the uptake of OERs is instructors' lack of knowledge and experience of these resources. Knowledge and experience must inform attitudes (which should properly be the subject of a separate study) and it is peoples' attitudes that will determine whether, and to what extent, they will embrace new relationships, ideas, concepts, and philosophies.
Against the background of a general dearth of studies of South African HE OER experiences, this paper, on a case study basis, examines the experiences Durban University of Technology (DUT) faculty have of OERs. As such, it lays the groundwork for subsequent studies of the attitudes of faculty to OERs and to the philosophy of open education. It also interrogates the national and institutional policy environment to establish to what extent these foster a culture of sharing and openness in higher education. The findings reported here may thus provide a context for understanding the attitudes of DUT faculty to OERs (examined in a separate study) and may serve as useful indicators of how DUT is positioned; that is, how deep its foundations are, with respect to its prospects of participating successfully in the HE OER movement. It is possible that the findings of this study may provide some useful insight, particularly for other local tertiary education institutions.
REVIEW OF THE LITERATURE

What are OERs?
In 1998, Wiley, inspired by Raymond and Perens's open source software initiative in the same year, established the "open content" brand (Wiley and Gurrell, 2009 Hilton et al. (2010) note that the construct of "openness" is rich and multidimensional and has thus far eluded rigid definition in the literature. It seems safe to conclude, however, that a key common feature of all OERs is that "open" means that they are freely available for use by educators and students without the need to pay royalties or licence fees (Butcher, 2010) . Hilton et al. (2010) note that the various degrees of openness of OERs are indicated by the four "Rs" that specify the uses that an OER formally permits by its licence. The four Rs include reuse, redistribute, revise and remix. "Reuse" allows free use of all or part of the unaltered, verbatim work and is the most basic level of openness. "Redistribute" allows individuals to share copies of the work, while "revise" permits material to be adapted, translated or otherwise modified. "Remix" allows individuals to create new derivative resources by combining two or more existing resources. Hilton, et al observe that open licences are necessary for defining the usage rights attached to OERs since many countries have statutes that enforce copyright in respect of reusing creative works. The most popular framework governing the licensing of OERs is that offered by Creative Commons. The various Creative Commons licences specify the rights of usage indicated by the four Rs that define the degree of openness of particular OERs.
The term "resource" in OER is relatively more easily defined. Yuan, Macneill, and Kraan (2008) note that OERs include, but are not limited to, learning content, tools, and implementation resources. Learning content may include, among others, full courses, content modules, collections, and journals. Tools could comprise software to aid the development, use and reuse and delivery of content via course and learning management systems, content development tools, and online learning communities. Implementation resources include intellectual property licences to promote publishing of materials, design principles of best practice, and localise content.
Potential Of Open Education
While questions may persist about what exactly constitutes an OER, the promise of OERs, on the other hand, is more certainly documented in the literature. Although the potential benefits of these resources have social, pedagogic, and economic dimensions, the concept of open education also has a humanitarian appeal. Caswell, et al. (2008) note the argument advanced by many that free and open access to education is a basic human right -a notion that is rendered more compelling from an ethical point of view if educational materials can be electronically copied and transferred around the world at almost no cost.
The Open e-Learning Content Observatory Services (OLCOS) Roadmap (Geser, 2007) lists various general, anticipated benefits of open educational resources. These include:

Higher returns on public funds invested in education through improved cost-effectiveness when reusing resources (e.g. sharing development costs among institutions or professional communities)  The creation of networks for the production and sharing of educational resources based on a strong emphasis of re-usability  Enriching the pool of resources (content and tools) for redesigning curricula and improving teaching and learning practices without the need to worry about copyright issues  Promoting digital competence for the knowledge society beyond basic information and communication technology (ICT) tools and content that allow learners to develop their critical thinking and creative faculties
Other possible benefits of OERs include the prospect of leveraging the educational quality of content through quality control, feedback, and improvements within content alliances, communities, and networks who share content. Furthermore, open education may promote lifelong learning and social inclusion through easy access to resources that might otherwise not be accessible.
Review Of Some OER Initiatives
A burgeoning number of OER projects worldwide suggest that the promise of OERs and open education is not without foundation. Butcher (2010) lists several notable global HE OER initiatives, including the OpenCourseWare (OCW) Consortium which focuses on developing and sharing freely available, stand-alone, online course, and teaching materials. There are currently over 2,500 open courses available from over 200 universities around the world which can be accessed via the OCW website. The Multimedia Educational Resource for Learning and Teaching Online (MERLOT) is a similar initiative which provides free and open resources designed primarily for faculty and students of higher education. MERLOT permits users to access more than 22,500 peer-reviewed online teaching and learning materials and share advice and expertise about education with expert colleagues.
In China, 451 courses have been made available by 176 university members of the China Open Resources for Education consortium. In Japan, 1,500 courses have been made available by universities participating in the Japanese OCW Consortium. In France, more than 2,000 educational resources from around 200 teaching units have been made available by twelve member universities of the ParisTech OCW project. In the United Kingdom (UK), there are several higher education OER initiatives of which two are especially notable. The first of these is JORUM, a free online repository service for teaching and support staff in United Kingdom Further and HE Institutions. The second is a well-known institutional source of HE OERs -OpenLearn (The Open University), one of the world's most successful distance education universities.
Butcher notes that the Massachusetts Institute of Technology (MIT) has perhaps the most high profile OCW project and has inspired many colleges from around the world to get involved in the open education movement. The university currently makes available 2,100 courses via its OCW site at no cost for non-commercial purposes. Butcher reports MIT's experience of finding that this process of sharing materials has resulted in significant increases in shared use of content within its own institution as departments increasingly source materials from each other rather than developing their own from scratch. Another American OER initiative is Rice University's online Connexions project which offers 20,000 modules woven into 1,217 collections.
African HE OER offerings include the University of Western Cape's OCW initiative and the University of Cape Town's Open Content UCT which allows users to access open teaching and learning content from the University of Cape Town (UCT). OER Africa is an initiative of the South African Institute for Distance Education (SAIDE) and is involved in promoting the use of OER in Africa and supporting individuals and organizations in creating OER.
What Experiences Have OER Initiatives Afforded?
It is worth reviewing specific OER projects at a micro level to ascertain the experiences of individuals. Unfortunately, the literature records only a few of the findings of such studies which in fact inspired this particular study. Wiley (2006) confirms that generally there has been little analysis of OER use. He notes the following broad patterns of OER use recorded by an American university:

Individuals who are neither teachers nor students in formal programmes access OERs mainly for personal reasons.  Students accessing OERs do so mainly for personal reasons, to complement their courses, or to plan their studies.
Instructors employ OERs primarily to plan or prepare a course, enhance their personal knowledge, or learn about topics related to their research.
The OER experiences of some other countries may provide further insight.
South Africa
Sapire and Reed (2011) report the findings from a case study of a collaborative OER development project initiated by SAIDE. In this project (ACEMaths), mathematics teacher educators from nine tertiary institutions collaborated in designing OER for mathematics teacher education courses. The study tried to establish whether the collaborative redesigning of existing materials could improve quality given time and cost constraints and whether such collaboration encourages teacher educators and students to embrace OERs.
Sapire and Reed note that, among other benefits, the teacher educators appreciated the opportunities that OERs afforded for independent study and instructor learning. The quality of materials was rated as good as, and often better, than prescribed textbooks and reportedly injected a high level of flexibility into the teaching and learning process. Furthermore, respondents stated that the OERs facilitated a problem-solving instructional approach with diverse learner groups. Sapire and Reed consider that the ACEMaths project spawned a community of practice in bringing together teacher educators who might not otherwise have had an opportunity to collaborate in developing and using OERs. They suggest that the project provided a setting within which participants could identify common problems, share ideas, offer their experiences, explore new possibilities, build understandings and insight, and create new mutually beneficial educational products and approaches.
In spite of the project's clear benefits, Sapire and Reed observe that, by 2009, the community had reportedly become much less active and communication among its members had decreased. This development is suggestive of challenges that commonly plague OER initiatives. Some of the obstacles to OER creation and use cited by respondents include communication breakdowns between collaborators, limited student access to computers, and logistical and time constraints. Additionally, some of the participants, as well as senior managers in their HE institutions, were not clear on the full range of permissions granted under Creative Commons licences and this fact would have slowed OER collaboration and uptake.
Sapire and Reed note that where there was institutional support for using OERs, this was likely to lead to higher levels of take-up. In addition, lecturers who enjoyed the flexibility to work independently, and with a measure of freedom, were more likely to use and adapt the OER. Conversely, in institutions where staff were required to conform, or forced to work with colleagues who were unwilling to change, the lecturers who had engaged in the OER design process needed more time and had to go to greater lengths to convince colleagues to use the OER.
In 2005, the University of Cape Town introduced its open source content and collaboration software -Vula -which is used by the institution as a repository of teaching, learning, supervision, and research resources. Hodgkinson-Williams (2009) notes that 47% of staff member respondents indicated that they used OERs produced by other universities for academic purposes and 33% for personal use. She posits that this suggests some awareness of OERs but that further study is required to establish what resources faculty are using and how they are integrating these materials into their teaching. Of student respondents, 44% indicated that they used OERs for study purposes, 31% stated that these materials were put to personal use, and 31% responded that they did not use OERs at all.
Netherlands
Schuwer and Mulder (2009) discuss the findings of a Dutch university's experiment in which Open Educational Resources (OER) were offered in an attempt to bridge the gap between informal and formal learning and to establish a barrier-free entry portal to higher education. They observe that some of the university's schools were hesitant to be involved with the project citing workload and time constraints. However, once the OER online site was launched in 2006, it attracted 25,000 visitors during the first week. Toward the end of 2008, the site was recording 800 hits per day with a total of 750,000 visitors since inception, of which 12% were return visitors.
In 2008, the university had 24 courses available on its website which were all published under a Creative Commons licence (Attribution, Non-commercial, Share Alike). Schuwer and Mulder note that the format employed to deliver courses ranged from text only (in downloadable PDF files) to fully web-based and highly interactive (such as games). Some courses included a video podcast of a presentation and a study guide for a book. Where intellectual property rights were asserted, parts of certain courses were published under a more restrictive licence. In other instances, authors of copyright material were compensated so that their material could be published as part of the OER under Creative Commons licence. In 2008, the costs of producing the various OERs ranged from €3000 (for a course derived from an existing regular university course, delivered as PDF files) to €30,000 (interactive material such as games). The university offered five courses in 2008 with the option of examination and accreditation for a service fee of €50. Approximately 85 students availed themselves of this opportunity. Of the users of the university's OER site, 9% stated that they went on to enrol in its formal programmes.
Mauritius
Issack (2011) reports the University of Mauritius experience of its Virtual Campus which was launched with the objectives of increasing access to education in the country and promoting innovative teaching and learning on the university campus. Due to limited funds and resources, the university was forced to employ cost effective methods to sustain the Virtual Campus. One such strategy was to deploy Open Source Tools and Techniques in its delivery of education. Notwithstanding this, notes Issack, the cost of developing content still proved prohibitive. This problem was surmounted to some extent by external funding and also by using OERs to reduce the cost of development of courseware. This approach afforded the university some leeway to reduce some tuition fees with the expectation that total enrolments would probably increase in the future.
The virtual campus project experience was not without its challenges. Issack notes that the responses from faculty to the OER workshops and presentations were generally lukewarm. He suggests various possible reasons for this, including tight work schedules and a preference among academics to focus on research rather than teaching. Furthermore, faculty were probably sensible of the fact that the university offered no incentive or recognition for their involvement in the virtual campus project. Issack suggests further that faculty are generally not comfortable with the prospect of operating beyond their comfort zones of traditional classroom settings and may resent the effort required to master and assimilate content produced by others.
Confusion over copyright issues and concerns over the quality of OERs may also have created some tacit resistance from faculty to the virtual campus project. Issack reports that some academics regarded material they had produced as their intellectual property. Others, on the other hand, pointed out that under employment and copyright laws, the employer retains copyright of the materials unless the employment contracts state otherwise. Faculty wanted some assurance/authentication of the quality of downloadable OERs. They also wanted to know what additional skills and training in OER design/use would be required for academics of different fields who have limited knowledge of information technology, and instructional design. A corollary to this requirement was a concern about the level of support and encouragement/incentives that faculty could expect for their involvement in OER design.
Copyright Challenges
One of the most formidable challenges facing OER initiatives is that of inadequate copyright legislation. Ncube (2011) notes the finding that in none of the eight African countries (including South Africa) that were investigated did copyright laws facilitate meaningful access to learning materials generally. An unfortunate consequence of these inadequacies in the law, and the prevailing socio-economic conditions, is that copyright law is often ignored and access to learning materials is consequently obtained illegally.
Ncube suggests that educational institutions should benefit from exploring the use of openly licensed educational content (OERs) since this would bypass current legislative shortcomings. She recommends, in addition to using existing OERs, that HE institutions consider producing more of these materials in order to further build the open education community. Ncube cautions that the production of OERs should be supported by significant institutional policy and practice shifts, such as establishing the necessary copyright clearance procedures. Should new OERs incorporate copyright-protected material, the permission of the copyright holder must be obtained. Ncube warns against the temptation to exclude critical copyright material on which good quality OERs may depend since this could ultimately damage the institution's reputation.
Policy Issues
Some of the negative open education experiences of HE institutions and copyright concerns suggest that government and higher education policy is key to creating an environment that is conducive to successful OER development and propagation. The South African government's recent Green Paper for Post-School Education and Training (Department of Higher Education and Training, 2012) recognises the pedagogic and economic attractions of OERs in conceding that 'hoped for' improvements in quality and cost savings in rolling out education are strong motivations for including open education as a key aspect of its policy framework.
Since the bulk of OERs are released in digital format and released/accessed online, one should not ignore the vital issue of the extent of "openness" of ICTs. The National Advisory Council on Innovation Open Software Working Group (Anon., 2004 ) noted that South Africa was the first African nation to follow the example of many others in adopting free and open source software (FOSS) policies. Its decision to follow this route was based on cost/performance criteria that favoured FOSS. Subsequently, revised government policy in respect of FOSS recognises that it can contribute in meaningful ways to economic development, generally, while directly supporting South African economic development priorities, in particular.
Significant aspects of current government policy in respect of FOSS include the following:
 Government will implement FOSS unless proprietary software is significantly superior. In cases where FOSS and its proprietary equivalents have similar technical merits, FOSS solutions will be implemented.  Government will migrate current proprietary software to FOSS where possible.  All new software developed for government will be based on open standards and should adhere to FOSS principles.  Government will ensure that all government content and content developed using government resources is made Open Content unless it is demonstrated that proprietary licensing or confidentiality is substantially beneficial.  Government will encourage the use of Open Content and Open Standards within South Africa.
It is unclear, at this juncture, how national policy has affected the ICT decisions of the country's publicly funded education institutions.
Institutional policy is similarly likely to influence the uptake of OERs (Wilson, 2008) . DUT has no formal policy on open education or OERs, although it is committed to the spirit of "Open Access". Muller et al. (2011) note that a common thread running through most definitions of Open Access is the reference to research, information and literature that is in digital format, available online, free of charge, and free of most copyright and licensing restrictions. DUT has indicated its intention to adopt an open access approach to developing its institutional repository (IR), although, according to Muller et al., this intent has not been formalised by way of policy. The purpose of the IR is to manage, preserve, and provide electronic access to the intellectual research output of staff and students of the institution. 
METHOD Population Characteristics
This case study was based on an online survey of DUT faculty across its five campuses, six faculties, the Centre for Excellence in Teaching and the Learning and the Business Studies Unit. The population of permanent and contract academic staff at the time of the survey (2011) was 585 and comprised slightly more males (313) than females. The average age of faculty was 46.23 years and the median age 45.63. The average number of years of service was 14.21 and the median years of service was 13.55. Faculty with doctorates constituted 12% of the population while 43% had a Master's degree.
The Survey Instrument
The electronic questionnaire comprised a general section in which some biographical information was elicited and also a section dealing with open educational resources in the classroom. The entire questionnaire comprises 24 items that are a mix of written, multiple choice and five-point Likert scale questions. The questionnaire was administered in the second half of 2011 with a follow-up invitation to faculty to participate in the survey about a month after the first invitation. A total of 80 responses were received (50 full and 30 partially completed questionnaires). The questionnaire did not force responses and some respondents, accordingly, may have chosen not to disclose certain information. Even if one question was not answered, the questionnaire was considered to be partially completed. The data supplied in all the questionnaires were analysed. The sample comprised more females (48.75%) than males (37.5%) and the balance did not disclose this information. The average age of respondents was 43.11 years and the median age 42.5 years. The average number of years of service of respondents was 13.37 and the median was 10 years. The proportion of the sample that is qualified to doctoral level is 8.75% while 43.75% have masters degrees and 16.25% did not volunteer this information. A comparison of the sample and population characteristics would suggest that the former is reasonably representative of the latter.
Sample Characteristics
ANALYSIS
The open educational resource experiences of faculty should be appreciated in the context of their circumstances. Thus, with respect to their core function of teaching, the average number of students per class taught by respondents was 58 and each respondent was involved in teaching at least one or more levels ranging from first year through to doctoral level studies. Asked to rate the socio-economic background of their students the majority of respondents (78.75%) indicated that they were generally in the lower-to-middle income bracket. This is significant considering that a common complaint that faculty have is that their students often do not purchase the prescribed texts. If, in the experience of faculty, students cannot afford study material, this suggests that they may be responsive to the merits of suitable OERs.
When asked whether they use any open educational content in their teaching approach, 57% of respondents confirmed that they do. The rate of non-response (13%) in respect of this item may indicate that some respondents may not have been clear about usage rights pertaining to some of the materials they employ. Respondents indicated that, on average, about 20% of their instructional materials comprised open educational resources as defined in this study. Figure 1 describes the nature of the various resources that were listed for respondents and from which they could make multiple choices. Notes (31%), exercises/quizzes (31%), tasks/assignments (25%) and other free online content (29%) were the most popular materials. Table 2 offers some insight into the opinions faculty had of the quality of open educational resources in their respective disciplines. While 62.26% of respondents stated that the quality of these materials is at least reasonable, the significant non-response in respect of this item, together with those who indicated uncertainty, may be indicative of an element of doubt about OERs. If so, this would be in keeping with the literature which records similar concerns. Since OERs are primarily distributed and accessed online, it is important to gauge the level of comfort of faculty with respect to using ICTs, as well as their confidence in using these tools. Respondents were invited to rate their level of comfort with ICTs on a scale of 0-10, with 0 indicating zero comfort and 10 = 100% comfort. The mean level of comfort indicated was 7.8 and the median comfort level was 8. Respondents were also asked to estimate their proficiency on the same scale. As one might expect, the proficiency scores corresponded closely with the comfort scores (mean = 7.6, median = 8). These findings suggest that DUT faculty are sufficiently qualified to at least comfortably and proficiently access the bulk of OERs.
Figure 1: Types Of Open Educational Resources Employed By Faculty
While DUT faculty appear to be in a good position to access OERs, there has, until this survey, been no audit of the level of institutional engagement with these materials. Respondents were invited to list the various instructional resources they employ in an effort to determine what space OERs currently occupy in relation to instructors' total stocks of teaching aids. Respondents were invited to identify, from a supplied list, multiple choices of the various types of instructional resources they employ. Figure 2 shows that, although online open educational resources were employed by 30% of respondents, the most popular materials are those produced by faculty (59%), prescribed texts (39%) and library (36%) sources, all of which have copyright implications. Only 16% of respondents reported the experience of using materials produced by colleagues. Pending an investigation of the attitudes of DUT faculty to OERs, it remains an open question as to what this indicates about the ethos and culture of sharing and openness at the institution.
Figure 2: Teaching Resources Employed
Since the bulk of OERs are accessed via ICTs, it is important to establish the degree of openness of this infrastructure for the purposes of maximum reach. The vast majority of respondents (65%) reported that they used the Microsoft Windows operating system and 5% indicated that they used Apple Mackintosh, both proprietary and closed source products. The relatively high incidence of non-response in respect of this item (30%) suggests that a significant number of respondents may not have been knowledgeable about the operating system driving their computer/s. No instances of Linux, Ubuntu or other FOSS operating systems were reported. However, if some respondents were indeed not aware of what operating systems they were using, there may be some under-reporting in respect of this category. Table 3 reveals that 76 % of respondents reported that at least half the software they use, and that they expect their students to use, is also proprietary. Figure 3 shows a frequency distribution of software programmes used by faculty which naturally corresponds closely with programme use by their students. It is noteworthy that established, robust and powerful FOSS equivalents of each of these programmes are used daily in many higher education institutions. Why, then, if the university draws students primarily from income-stressed, lower-to-middle income families, are more of these open resources not employed to ease cost pressures which benefit can be passed on to students? The non-response rate of 13.21 %, once again, may suggest the possibility that a considerable number of respondents were not clear about usage rights in respect of the software they use. The results of various bivariate Chi Square tests of independence suggest that the only statistically significant association between variables identified by this study is that between gender and respondents' tendency to use OERs. Thus, females were more likely than males to employ OERs as part of their instructional designs (χ = 20.71255, df = 4, p = 0.0003611 < 0.001). Pearson bivariate correlation tests suggested direct relationships between the percent of resources used, which are OERs and ICT comfort and proficiency, although these results were not statistically significant.
LIMITATIONS OF THE STUDY
In keeping with its qualitative design, the findings of this study cannot be generalised, with confidence, beyond the single case of DUT. Future similar studies could profitably analyse larger samples across more cases and also examine the attitudes of both instructors and students to OERs.
CONCLUSION
This study set out to examine the experiences DUT faculty have of OERs with the aim of gauging the institution's state of readiness to participate in the growing open education movement. It established, encouragingly, that more than half of the faculty that participated in the survey stated that they employed OERs as part of their instructional approach. Notes, exercises/quizzes, tasks/assignments and other free online content were the most popular materials. Most respondents felt that the quality of these resources was at least reasonable.
Furthermore, the study established that DUT faculty, on the basis of respondents' self-assessed comfort and proficiency ICT scores, are evidently sufficiently qualified to access the bulk of OERs which tend to be distributed in digital format and online. When asked to indicate their use of OERs alongside other teaching materials, respondents' reported use of these aids fell to 30%. Only 16 percent of faculty reported that they made use of colleagues' resources, which may or may not be an indicator of a lack of openness in DUT's institutional culture.
The study cast further doubt on the university's ethos of openness in education in noting that most of the computer operating systems and programme software it employs are proprietary and closed source. This is unlikely to be helpful in accelerating the uptake of OERs which tend, in the main, to be produced in digital format and disseminated online (even though many OERs are compatible with proprietary ICTs). The cost of proprietary, closed source technologies, which often have perfectly good FOSS equivalents, must inevitably be transmitted to the university's students who are from largely lower-to-middle income backgrounds.
The notable degree of non-response, particularly in respect of items relating to licensing issues with regard to ICTs and software programmes and the relatively low percent of OERs employed by faculty in relation to other teaching materials suggests a lack of confidence in these resources. This circumstance is not helped by the fact that DUT does not have in place a formal policy in respect of open education and open educational resources. Such a policy should, amongst other things, address the issues of intellectual property rights, copyright, and open licensing in order to create an environment that encourages not only the use, but also the production, of OERs.
